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A b s t r a c t Nucleus break up i n v i o l e n t c o l l i s i o n s i s s t u d i e d a s a c r i t i c a l phenomenon. W e show how t o determine v a r i o u s c r i t i c a l expon e n t s from experimental d a t a on mass d i s t r i b u t i o n s . A comparison i s made with t h e p r e d i c t i o n s o f p e r c o l a t i o n theory.
The problem o f t h e s i z e d i s t r i b u t i o n o f n u c l e a r fragments produced i n e n e r g e t i c c o l l i s i o n s has r e c e i v e d c o n s i d e r a b l e i n t e r e s t i n t h e l a s t y e a r s 11-61. However w e can still a d d r e s s t h e f o l l o w i n g b a s i c q u e s t i o n : DO t h e s i z e d i s t r i b ut i o n r e f l e c t s some s p e c i f i c p r o p e r t i e s of n u c l e a r m a t t e r under extreme c o n d i t i o n s o r j u s t f o l l o w s t h e same " u n i v e r s a l " laws a s many o t h e r d i s o r d e r e d systems ? I n o t h e r words, do t h e n u c l e a r s p e c i f i c i t i e s ( n u c l e a r and Coulomb i n t e r a c t i o n s , c o l l i s i o n dynamics ... ) p l a y a c r u c i a l r o l e o r n o t ? I n t h i s c o n t r i b u t i o n we review some o f t h e r e s u l t s o b t a i n e d e x p l o r i n g t h e second hypothesis, with s p e c i a l emphasis on t h e p e r c o l a t i o n approach. The t h e o r y of p e r c o l a t i o n models d e a l s with c l u s t e r s o r randomly occupied s i t e s i n a l a t t i c e . P e r c o l a t i o n models a r e governed by a s i n g l e parameter p r e p r e s e n t i n g t h e d e n s i t y o r f r a c t i o n o f s i t e s t h a t a r e occupied o r l i n k s t h a t a r e a c t i v e . Above some c r i t i c a l v a l u e p one o b s e r v e s on average o n l y one l a r g e c l u s t e r ( p e r c o l at i o n o r i n f i n i t e c l u s t e r ) occupying most of t h e a c t i v e s i t e s , w h i l e f o r p < pc, many small c l u s t e r s a r e p r e s e n t . The t r a n s i t i o n from a " p e r c o l a t i n g " t o a "non p e r c o l a t i n g " s t a t e is a kind o f phase t r a n s i t i o n one can c h a r a c t e r i z e by a s e t of c r i t i c a l exponents, l i k e i n thermal phase t r a n s i t i o n s .
The works of Refs.15-6/ a r e p r a c t i c a l r e a l i z a t i o n s o f t h e p e r c o l a t i o n conc e p t a p p l i e d t o n u c l e a r r e a c t i o n s . The p r i n c i p a l c h a r a c t e r i s t i c s of t h e v a r i o u s models a r e summarized i n Table 1, where 
is i n d i c a t e d t h e t y p e of p e r c o l a t i o n used ( s i t e o r bond), t h e l a t t i c e , t h e dimension of t h e s p a c e i n which t h e l a t t i c e i s d e f i n e d , t h e p e r c o l a t i o n t h r e s h o l d and t h e c o o r d i n a t i o n number (maximum number of bonds p e r s i t e ) . We s e e on Table 1 t h a t t h e p r e d i c t e d p e r c o l a t i o n t h r e s h o l d depends s t r o n g l y on t h e d e t a i l s o f t h e model. The same problem o c c u r s i n thermal phase t r a n s i t i o n s with t h e c r i t i c a l temperature 131. What is t h e r i g h t s p a c e and l a t t i c e , t h e r i g h t l i n k a g e c o n d i t i o n t o d e s c r i b e a nucleus i n a c o l l i s i o n ? Do we
need e x t r a parameters, l i k e a temperature ? I t seems now v e r y d i f f i c u l t t o answer a t t h e s e b a s i c q u e s t i o n s . F o r t u n a t e l y we can approach t h e problem i n a .
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Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jphyscol:1986449 much simpler way. If nuclear multifragmentation has something to do with a critical phenomenon, then we can look at critical exponents. BKR86 /E/ Despite large differences in the predicted value of pc: the various nuclear percolation models (in 3-dimensions) predict rather slmilar cluster size distributions. This is because these models belong to the same class of universality and so have approximately thesame critical exponents. We restrict in what follows to quantities associated with cluster size distributions that can be defined in percolation as well as in thermal phase critical models of the liquid-gas type, just replacing (p-p ) by (T -T). We examine the following: a) near the critical point p=p the mulFiplicit$ of light clusters of size A behaves like /10/, C
(1) where T and U are two critical exponents and f(0)=1. In 3-dimension percolation, T = 2.2 (see Table 2 (2) with different values above and below the threshold, but identical for percolation and liquidgas. We see that withthese two exponents it is impossible to distinguish between the two theories. However, the experimental value of^ has been studied in great detail on the basis of inclusive data /Ill. This data is even more difficult to interpret because it reflects the superposition of events with a wide range of values of p, only a few corresponding to p=p (or to T=T ). In view of Eqs. (2) and (3) resulting from the fit of 2 < Z < 14 projecfrom eqs. (3) and (4). Each point tile fragments of the reaction Au+ (BrAg) represents one event of the reacplotted against the number of Z=1 particles.
tion Au + (BrAg).
We believe that with better statistics the exponents T , U , B and y can be determined very accurately. However, there is still another open problem. For an infinite system, the critical exponents depend only on the dimensionality of the order parameter and the dimensionality of the physical space. What is the size and lattice dependence in a finite system ? This question is still very controversial. Some numerical tests on percolation seem to indicate that this dependence is rather weak 1141. If this is confirmed, then we could give a definite answer to the basic question raised at the beginning.
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